IMPORTANCE OF DETERMINING TRANSMISSION SITES IN PLANNING BILHARZIASIS CONTROL
FIELD
INTKODUCTION
Establishing priorities in planning disease control assumes greater importance especially when trained personnel and resources are limited. For maximum benefits under such circumstances the worst affected areas should receive the earliest attention. In the case of bilharziasis an important consideration is to determine sites of greatest transmission and of heaviest intensity by careful epidemiologic studies. Special studies could be made with this objective but field observations made during the course of establishing base-line data on human prevalence and evaluation methods in the project area have led to a possible approach for determining such sites. These are briefly outlined in this report. ' A pilot project jointly sponsored by the United Arab Republic Government, WHO and UNICEF. The main objectives are to evolve a methodology for the effective and economical control of bilharziasis under Egyptian conditions and to develop the project to serve as field demonstration and training center. The project is located in the Nile Delta, near Alexandria, as described by Unrau et al. (1) .
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FIELD OBSERVATIONS
Reconnaissance trips were made towards the end of 1961 to study the general distribution of the snail hosts of bilharziasis, Bulinus truncatus and Biomphalaria alexandrina, in the project area. Certain observed differences suggested their relative importance in the transmission of Schistosoma haematobium and Schistosoma mansoni. A basis for classifying these water courses was established and a uniform nomenclature adopted for use in malacologic and epidemiologic studies.
Variability in infection rates between villages in the same area. An exploratory field survey was conducted in two sections of the project during JanuaryMarch 1962, to gain some foreknowledge of approximate epidemiologic happenings in the area with respect to prevalence of infection in the population. Five villages were selected mainly on the basis of their location in relation to the different types of irrigation canals and drains. Infection rates obtained for S. haematobium and S. mansoni, and other relevant data are recorded in table 1, and the following tentative conclusions were reached:
Infection rates varied between villages within short distance (1.5 to 6 kilometers) of one another. Such variability was more marked in the case of S. mansoni (** = 117.6 and P < .001 for 4 d.f.) than of S. haematobium (x 2 = 13.02 and P < 0.02 for 4 d.f.). Two villages situated on main drains showed significantly higher rates (44.1 and 60.9 per cent) for S. mansoni. The lowest rates of infection for S. mansoni, 10.9 per cent) were noted in a village situated on Mahmoudia (principal) canal and with no drains in its vicinity. According to the habits of the villagers the distributary canals were popular washing places for women, and bathing and playing sites for young children. Drains were sought for defecation and ablution by men because of the cover their deep banks and vegetation provided. They were also popular fishing grounds near the villages. This pre-test study emphasized the need for an adequate sampling design for establishing prevalence. Villages constituted the natural first stage units from which households were randomly selected as the second stage sampling units. The 23 project sections served as the basic strata into which the project area was divided.
Provisional conclusions reached were confirmed during the course of the general surveys that followed, when it was noted that not only certain sections of the project area but also individual villages within short distance of each other had higher rates than others. Rechecks confirmed the location of a village in relation to certain types of watercourses and their use to be mainly responsible for such differences. Therefore, the 100 sampled villages were classified under the following nine categories for analysis of the prevalence data on the basis of location and use of watercourses by the villagers. The sampling design and laboratory techniques employed have been described by Farooq and Nielsen (2) .
Village location and use of watercourses :
1. Principal canal (Mahmoudia): a large perennial irrigation-navigation canal from the Rosetta Branch of the Nile with an average discharge of eight million cubic meters per day.
2. Main canals: large canals which take water from principal canal, classed into three grades according to their discharge, up to 0.5 million cubic meters per day.
3. Branch canals: take water from main canals and convey it through distributaries to field channels: discharge up to 50 thousand cubic meters per day.
4. Distributary and/or field channels: small canals usually take water from number two or three, and occasionally from principal canal, and distribute it to field channels and to field furrows; discharge between 5 to 10 thousand cubic meters per day.
5. Main drains: collect water from a large area through several collector drains.
6. Collector, lateral and/or subleteral drains: collect excess water and seepages from fields.
7. More than one type of canal, but no drain.
8. Both canal of any type and drain of any type.
9. Villages not classifiable under any of the above categories.
It was reasonable to assume that the influence of location of villages on prevalence of bilharziasis would be better shown among women and children than among men. Therefore, prevalence rates in these two segments classified under the nine village groups have also been calculated. The data are produced in table 2 (A&B).
Populations on main drains appear to run a greater risk of acquiring S. haema- tobium infection than in other situations. Next in importance come distributaries and/or field channels. It is rare, however, to find a village on a field channel alone. Distributaries appear to play a more significant role with S. mansoni than main drains. The above conclusions also apply when data for the female population or children under 10 years are considered separately. Mahmoudia, though playing a significant role in the transmission of S. haematobium, seems relatively unimportant with respect to S. mansoni. This is reemphasized in all three breakdowns of recorded prevalence rates.
From the point of view of determining control priorities affording protection to the greatest numbers in the project area, the real importance of the locations can be judged in terms of the actual number of infected individuals living under different situations in the sampled villages (table 3) .
Villages situated on more than one type of canal where a major proportion of the infected population lives (48.0 per cent infected with S. haematobium and 41.7 per cent infected with S. mansoni) would require the highest consideration. However, it should be pointed out that of the 26 villages in the sample so situated, as many as 21 were in fact located on a distributary and a main canal, two on a distributary and a branch canal, and three on a main and a branch canal, so that the distributary constituted the highest common factor in this category.
Second in importance were villages situated on distributaries (16.7 per cent and 24.7 per cent), on main canals (12.9 per cent and 14.1 per cent), on Mahmoudia (7.6 per cent and 5.0 per cent) and the rest making up the balance in other situations.
It therefore seems reasonable to assume that almost two-thirds of the infected population in the project area contracts infection from irrigation distributaries. These watercourses are on an average one to two meters wide, one meter deep, and discharge 5 to 10 thousand cubic meters of water a day. Depending upon the crops cultivated, they remain under high rotation one-half to one-third of the time. Even under low rotation they hold sufficient water for domestic and other purposes of the villagers. They contain more water during summer months when rice cultivation takes place in the project area. This corresponds to the most favorable period in the annual transmission cycle in the area (3). As points of water contact they constitute the most favored sites in villages because of their size and their clean flowing water. They are not uncommonly used for washing cattle and for religious ablution by adults. Unlike the main and branch canals, maintenance of distributaries (removal of silt and weeds) is the responsibility of the individual farmers. Therefore they come more in contact with these waters than those waters in the larger canals maintained by the irrigation department, which in most cases utilizes mechanical means for this purpose.
, Next to the distributaries, main canals constitute popular sites for water use but in terms of total length, distributaries exceed three times the total length of such canals in the project area. With respect to snail densities, again distributaries constitute the most favored habitat for Bulinus. For Biomphalaria, however, distributaries are second in importance only to the main drains, but should be noted that main drains are not such popular sites of human-water contact as are the distributaries or the main canals. If this situation could be regarded as representative of the Nile Delta, it becomes clear that distributaries and the villages situated on them should receive the highest priority in planning bilharziasis control in the area. Further, it is possible to narrow down transmission sites on individual watercourses in villages, as indicated below.
Variability in prevalence and eggcounts in S. haematobium and S. mansoni between different sections of a village. During the course of a study on egg-counts among young children (4) it was noted that one section of a large village, King Osman (Unit 2), not only showed higher rates of positives but also higher egg-counts than the other. This difference was more obvious for S. mansoni than for 5. haematobium. The southern part of this village uses the Mahmoudia canal for washing and bathing and is not as affected as the northern portion of the village which commonly uses a site at the bend of a distributary passing through an easily assessible corner of the village (see cir- In 10 ml urine (1 per mille sample), and in 100 mg feces. cled area in Map 1). Data obtained on prevalence and egg-counts from the northern and southern sections of the village are given in table 4. The northern section of the village using the distributary is more heavily affected than the southern section.
Variability in egg-counts of S. haematobium and S. mansoni in relation to location of houses in a village, among children four-to-five years old. In the same survey (op. cit.), it was generally observed that not only a higher proportion of positives but higher egg-counts were obtained among children from households situated on the periphery of a village or out-lying houses in the vicinity of watercourses than from households situated at some distance from them. To examine this in greater detail, egg-counts obtained for each child were divided into three groups for both S. haematobium and S. mansoni and indicated by appropriate signs in situ on the village maps. A typical example of the kind of distribution obtained is shown on the map for Sekina village (Map 2), a medium sized village surrounded on three sides by drains, with 81 households and a population of 360. Only those households with children four-to-five years old are indicated on the map.
These children constitute good monitors of transmission in pin-pointing sites of infection in a village. This is the age when they are greatly attracted by water and begin to learn how to swim. Children of this age do not wander too far out from their houses and generally reach for the nearest available waters to play in. They can be easily found at their houses for examination and there is no difficulty in obtaining samples of urine and feces from them. They constitute approximately 10 per cent of the total population in whom the over-all infection rates for <S. haematobium and S. mansoni reach nearly 25.0 and 20.0 per cent respectively, in the project area. A fair number of positives could therefore be expected among them in an average sized village.
PIN-POINTING TRANSMISSION SITES
Using Bell's technique (5) for eggcounts in feces and Bradley's recently developed device for filtering urine samples in the field (6), it should be possible to use egg-counts among young children from houses in close proximity to water contact points in a village as a quantitative measure of the intensity of transmission from these sites.
Such field studies recommend themselves as being not only more precise in terms of human habits involved, but may prove easier and less laborious than either finding snail infection rates or determining cercarial densities by filtration or animal exposures. In addition they are more precise in locating exact transmission sites. From surveys conducted in a representative sample of villages a general pattern could be obtained focusing attention to epidemiologically important sites of intense transmission in a given area. Elimination of such sources should naturally receive first priority in planning control programs.
